ABSTRACT Cat ßeas (Ctenocephalides felis [Bouché ]) are the primary ectoparasites of dog and cat populations. In this study, we report the monthly population dynamics of Rickettsia felis and Bartonella spp. (two zoonotic pathogens that can cause human disease) in cat ßeas collected from dogs and cats in Taipei, Taiwan, from December 2006 to December 2007. Natural R. felis infection in individual cat ßeas was assessed by polymerase chain reaction (PCR) using pRF-, ompB-, and gltA-speciÞc primer pairs. Samples positive by PCR were conÞrmed with DNA sequencing. R. felis was detected in cat ßeas year round, and the average infection rate was 21.4% (90 of 420) in 2007. Cat ßeas also play an important role in the transmission of Bartonella between reservoirs and other mammalian hosts. In this study, we used primer pairs speciÞc for the Bartonella gltA and rpoB genes to detect Bartonella infections.
Fleas are the vectors of several important zoonoses, including murine typhus and plague. Fleas infected with Rickettsia felis, Bartonella henselae, or other bartonellae can transmit these pathogens to the host through a bite, scratch, or exposure to fecal matter (Mogollon-Pasapera et al. 2009, Reif and Macaluso 2009) . The cat ßea Ctenocephalides felis (Bouché ) (Siphonaptera: Pulicidae) is the most common ßea that infests dogs and cats worldwide. Our previous studies have shown high cat ßea infestation rates in cats and dogs in Taipei, Taiwan. The ßea index and number of ßea-bite cases typically peak in May and December (Shyu et al. 1993) . Although the epidemiology of rickettsiae in cat ßeas in Taiwan remains poorly understood, a previous study from our laboratory has shown an 18.8% infection rate of R. felis in a limited sample of cat ßeas (Tsai et al. 2009 ). A human case of R. felis infection in Taiwan was conÞrmed by quantitative polymerase chain reaction (PCR) and serology (Tsai et al. 2008) . Moreover, an unusual human case of cat scratch disease (CSD) was suspected to have been caused by a domestic dog scratch (Chen et al. 2007) . Because the cat ßea is the only known biological vector of R. felis (Reif and Makaluso 2009) and Bartonella spp., cat ßea population dynamics, as well as the prevalence of R. felis and Bartonella spp. infections in this vector, are clinically signiÞcant.
R. felis is an intracellular, Gram-negative bacterium of the order Rickettsiales and was Þrst identiÞed as a human pathogen in 1994 (Reif and Macaluso 2009) . Flea-borne rickettsioses caused by R. felis were recently designated as a transitional group. This pathogen has been identiÞed in ßea vectors in 28 countries spanning Þve continents, including Asian countries such as Afghanistan, Israel, Taiwan, and Thailand (Parola et al. 2003 , Marie et al. 2006 , Reif and Macaluso 2009 , Tsai et al. 2009 ). The cat ßea is the only ßea known to transmit R. felis vertically; however, molecular evidence of R. felis has been revealed in a variety of ßea species, including Ctenocephalides canis (Curtis), Pulex irritans L., Xenopsylla cheopis (Rothschild), and Echidnophaga gallinacea (Westwood) (Reif and Macaluso 2009 ). Humans infected with R. felis present with a wide range of clinical presentations (Azad et al. 1997 , Parola et al. 2003 . More than 12 human cases, identiÞed using serological or molecular methods, have been reported worldwide; however, the epidemiological and clinical features of R. felis infections remain poorly understood (Reif and Macaluso 2009) . Because populations of cat ßeas can be found year round in subtropical Taiwan, it is important to establish reference values for the ßea-borne rickettsial diseases in this area. This information will be of great use for both vector control and clinical diagnoses.
Bartonelloses are newly emerging vector-borne and zoonotic infectious diseases that have appeared sporadically worldwide (Saisongkorh et al. 2009 ). The genus Bartonella includes at least 20 distinct species and subspecies of small, aerobic, oxidase-negative, intracellular Gram-negative bacilli. Natural or incidental mammalian hosts of a variety of Bartonella species have been identiÞed around the world, including humans, domestic dogs and cats, rabbits, wild rodents, and porpoises (Breitschwerdt and Kordick 2000) . To date, many Bartonella species have been identiÞed as causative agents of human disease, including B. alsatica, B. bacilliformis, B. clarridgeiae, B. elizabethae, B. grahamii, B. henselae, B. koehlerae, B. quintana, and B. vinsonii arupensis (Lamps and Scott 2004 , MogollonPasapera et al. 2009 , Saisongkorh et al. 2009 ). The CSD caused by B. henselae, B. clarridgeiae, and B. koehlerae can present in different ways. For example, the infection can be self-limiting or life threatening and can involve a number of organs or be limited to the site of injury (Mogollon-Pasapera et al. 2009 ). General systemic symptoms include fever, headache, fatigue, and poor appetite. It is worth noting that B. henselae, B. bacilliformis, and B. quintana can enter human erythrocytes (Pitassi et al. 2007) . One clinical study has suggested that B. henselae infection is the third leading infectious cause of fever of unknown origin, followed by Epstein-Barr virus infection and osteomyelitis (Jacobs and Schutze 1998).
Epidemiological studies have shown that CSD is a seasonal illness and occurs primarily during the autumn and winter (Lamps and Scott 2004) . Feline bacteremia is prolonged, lasting from several months to Ͼ1 yr; therefore, cat ßeas are capable of transmitting B. henselae among cat populations (Higgins et al. 1996) . In Asia and Australia, CSD in humans is primarily caused by B. henselae, although there are case reports of infection as a result of other Bartonella species. For example, a patient with endocarditis in Israel was found to have B. koehlerae (Avidor et al. 2004) . Cats in Asia and Australia are primarily infected with B. henselae, and only a few have been found to carry B. clarridgeiae. In addition, B. henselae and B. clarridgeiae were detected in ßeas from cats in Australia, Japan, and Thailand (Saisongkorh et al. 2009 ). In Taiwan, a preliminary study of blood samples from bacteremic cats revealed infection with B. henselae and B. clarridgeiae (Chang et al. 2006) . Serological data indicate that Bartonella infection may be prevalent in Taiwan; however, the vectors and diversity of Bartonella species have not been systematically described in this country (Chang et al. 2006 ). Moreover, a high ßea index is common in dog populations, as shown in our previous studies (Shyu et al. 1993 , Tsai et al. 2009 ). The role of dog populations in CSD transmission will be studied further.
The increasing popularity of dogs and cats as pets in Taiwan has raised concerns regarding stray animals, ectoparasites, and increased rates of ßea-borne rickettsioses and Bartonella infections. This study provides important epidemiological and ecological data regarding the risk of ßea-borne pathogens from stray animals.
Materials and Methods

Cat Flea Collection and DNA Extraction
Animal Hosts. A total of 640 stray animals (154 cats and 486 dogs) was captured in 12 districts in Taipei City from December 2006 to December 2007 (Fig. 1) . Of these animals, 267 (116 cats and 151 dogs) were infested with cat ßeas. We randomly selected 150 ßea-infested animals (59 cats and 91 dogs) to be tested for rickettsial and Bartonella infections. The ßea index was calculated as the number of ßeas per host, and each host was examined by a veterinarian for 10 min.
Vector Fleas. In this study, we analyzed 420 cat ßeas from 150 ßea-infested stray animals. Epidemiological data were recorded for each animal host, including age, sex, and location of trapping. All ßeas collected from each dog or cat were kept in humid plastic vials and preserved at 4ЊC. The ßeas that were studied had not been previously analyzed by our group. Fleas were then identiÞed by standard taxonomic characteristics. In addition to these samples, 40 cat ßeas collected from Taipei City in 1991 and preserved in 75% ethanol were also analyzed to understand previous rates of R. felis infection. Each individual ßea sample was immersed in 75% ethanol in a sterile Eppendorf tube for 10 min, rinsed twice with sterile water, and triturated and homogenized using tissue lysis buffer from a DNA extraction kit (High Pure PCR Template Preparation Kit; Roche Diagnostics, Mannheim, Germany). DNA was subsequently extracted according to the manufacturerÕs instructions.
PCR Amplification and DNA Sequencing. PCR was performed on a 50 l volume using the Qiagen TaqPCR Core Kit (Qiagen, Hilden, Germany), according to the manufacturerÕs protocol. The reaction mixture contained 0.2 M each primer, 0.5 mM dNTPs, and 2.5 U of TaqDNA polymerase (Qiagen). Rickettsial DNA was detected with primers targeting a genus-speciÞc sequence of the citrate synthase gene (Rp877p, 5Ј-GGG GAC CTG CTC ACG GCG G-3Ј and Rp1258n, 5Ј-ATT GCA AAA AGT ACA GTG AAC A-3Ј), the spotted fever group-speciÞc outer membrane protein B gene (ompB) (Rr190.70p, 5Ј-ATG GCG AAT ATT TCT CCA AAA-3Ј and Rr190.602n, 5Ј-AGT GCA GCA TTC GCT CCC CCT-3Ј), and the R. felis plasmid pRF (primer pair: pRFc, 5Ј-ACA TTC CGT AAA GAA TAT GAG C-3Ј and pRFd, 5Ј-GCT TAT GTT CGC CTT TAG TAT TTA-3Ј) (Regnery et al. 1991 , Roux and Raoult 2000 , Ogata et al. 2005 . Samples were considered positive for R. felis infection if they met the following criteria: 1) the sample generated three amplicons of the expected size, or 2) either the citrate synthase or ompB genes ampliÞed, resulting in a PCR sequence identical to that of R. felis. In addition to R. felis, other spotted fever group rickettsiae were also identiÞed during this process. Bartonella-speciÞc DNA was detected by PCR using the gltA primer pair (BhCS.781p, 5Ј-GGG GAC CAG CTC ATG GTG G-3Ј and BhCS.1137n, 5Ј-AAT GCA AAA AGA ACA GTA AAC A-3Ј) and the rpoB primer pair (1400 F, 5Ј-CGC ATT GGC TTA CTT CGT ATG-3Ј and 2300R, 5Ј-GTA GAC TGA TTA GAA CGC TG-3Ј) (Avidor et al. 1997 , Renesto et al. 2001 , Zeaiter et al. 2002 . Samples in which both the gltA and rpoB targets ampliÞed were considered positive. Samples in which only one gene could be ampliÞed were then scored as positive or negative based on DNA sequencing results. A primer pair speciÞc to the heme-binding phageassociated pap31 gene (PAPn1, 5Ј-TTC TAG GAG TTG AAA CCG AT-3Ј and PAPn2, 5Ј-GAA ACA CCA CCA GCA ACA TA-3Ј) was used for B. henselae genotyping (Norman et al. 1995) . All PCR products were ampliÞed using one cycle of 3 min at 94ЊC, 35 cycles of 30 s at 94ЊC, annealing at a primer-speciÞc temperature for 45 s, extension at 72ЊC for 1 min/kb, and one cycle of 10 min at 72ЊC. The annealing temperatures for CS, ompB, pRF, BhCS, rpoB, and pap31 were 55, 46, 55, 50, 50, and 52ЊC, respectively. After electrophoresis, the gels were stained with ethidium bromide, and the amplicons were visualized using an ultraviolet transilluminator. PCR products were puriÞed using the QIAquick Gel Extraction Kit (Qiagen), and DNA sequencing was carried out using an ABI Prism Automated DNA Sequencing Kit and an ABI Prism 3700 DNA Sequencer (Applied Biosystems, Foster City, CA), according to the manufacturerÕs protocol. PCR products were sequenced twice in each direction.
Statistical Analyses. We used 2 test to compare infection rates of ßeas from cats versus dogs. We also used the 2 test for trend to assess the temporal pattern of infection rate for both R. felis and Bartonella spp. during the study period. Because of the nonnormal distribution of the ßea index (Shapiro-Wilk, W ϭ 0.76, P Ͻ 0.0025), we used nonparametric SpearmanÕs rank correlation coefÞcient to test the correlation between ßea index and the infectious rate of the different agents. All statistical analyses were conducted using the software package SAS 9.1 (SAS Institute 2003).
Results
Between 2006 and 2007, 640 stray animals were trapped in 12 districts in Taipei City. Fleas were found on 41.7% of these host animals (267 of 640), and a high ßea index (Ͼ5 per animal) was observed between June 2007 and August 2007 (Fig. 2) . Flea infestation rate was signiÞcantly different between stray cats (72.3%) and dogs (31.1%) (P Ͻ 0.001, 2 test). In Fig.  2 , the ßea index was plotted against the infectious rate of the different agents. Although ßea index reached the peak during summer, infection rates for both R. felis and Bartonella spp. remained relatively stable, without statistically signiÞcant change, during the study time period (P ϭ 0.823 and 0.429, respectively, 2 test for trend). There was no correlation between ßea index and R. felis infectious rate ( ϭ Ϫ0.17, P ϭ 0.584; SpearmanÕs rank correlation) or between ßea index and Bartonella spp. infectious rate ( ϭ 0.36, P ϭ 0.231). Morphological analysis indicated that all ßeas found were members of the species C. felis.
A total of 420 cat ßeas collected from dogs (ßeas ϭ 189) and cats (ßeas ϭ 231) from December 2006 to December 2007 was analyzed. Natural infection of R. felis in individual cat ßeas was detected by PCR with pRF-, ompA-, and gltA-speciÞc primer pairs. The gltA, ompA, and pRF amplicons were 381, 532, and 1,342 bp in size, respectively (Fig. 3) . Of the 420 ßeas, 90 were positive for R. felis infection based on successful ampliÞcation of all three genes (n ϭ 68) or two genes (n ϭ 22). In addition, gltA and ompA, but not pRF, could be ampliÞed from 22 of the 90 R. felis-positive ßeas. Using BLAST on the National Center for Biotechnology Information website to analyze the am-plicon sequences of the gltA and ompA genes, 22 sequences were found to be identical to R. felis URRWXCal2 (accession CP000053) (Ogata et al. 2005) . The prevalence rate of R. felis in ßea samples collected in 1991 was 17.5% (7 of 40).
However, our study demonstrated a prevalence rate of R. felis infection among ßeas collected from cats (n ϭ 59) of 19.6% (37 of 189) and of ßeas collected from dogs (n ϭ 91) of 22.9% (53 of 231). Cat ßeas infected with R. felis were found in every month; the infection rates are shown in Fig. 2 . R. felis-positive ßeas were found in all districts of Taipei, excluding the Datung (DT) district. The absence of positive ßeas in this area may be the result of the small sample size (only two ßeas were tested; Table 1 ). Overall, the prevalence of R. felis in the cat ßea population from stray animals was 21.4% in the metropolitan area of Taipei, Taiwan.
Bartonella-speciÞc primer pairs amplifying the groEL, gltA, and rpoB genes were used to identify these bacteria at the genus and species level. The pap31, gltA, and rpoB amplicons were 277, 360, and 825 bp in length, respectively (Fig. 3) . Partial nucleotide sequences of the gltA and rpoB amplicons were determined; these were identical to B. henselae, B. clarridgeiae, and B. koehlerae in 6.2% (26 of 420), 2.1% (9 of 420), and 0.7% (3 of 420) of the samples, respectively. The B. henselae identiÞed in these cat ßeas were subgrouped into three strains, Marseille (n ϭ 5; 100% identical to accession AF308169.1), Fizz/CAL-1 (n ϭ 18; 100% identical to accession AF308167.1 and AF308167.1), and Houston-1 (n ϭ 3; 100% identical to accession BX897699.1), with 100% (237 of 237) of similarities based on the pap31 gene sequences (Table  1) . Interestingly, three individual female ßeas collected from three dogs showed a bright PCR-positive band with sequences identical to B. henselae Fizz/ Table 2 , the average prevalence rate of Bartonella spp. in individual ßeas was 9.0% (38 of 420), whereas the prevalence rate of Bartonella spp. in ßea samples collected in 1991 was 10.0% (4 of 40). Fleas positive for Bartonella were found in 10 districts of Taipei, but not in the Shinyi (SY) or Nangang (NG) districts, and nine isolates of B. clarridgeiae and three isolates of B. koehlerae were found in Þve districts and two districts in Taipei City, respectively (Table 1) .
Discussion
This study shows that cat ßeas infected with R. felis, B. henselae Marseille, B. henselae Fizz/CAL-1, B. henselae Houston-1, B. clarridgeiae, and B. koehlerae are present year round throughout the metropolitan area of Taipei City. In this study, a large population of cat ßeas was collected monthly and analyzed for R. felis and Bartonella spp. infection to determine the epidemiology of ßea-borne infectious diseases in Taiwan. The results of our study highlight the biological and clinical signiÞcance of ßea-borne infectious diseases in Taiwan.
The reportable vector-borne rickettsioses in Taiwan include scrub typhus, murine typhus, and epidemic typhus. However, additional rickettsial diseases have been identiÞed in Taiwan, including a recent report from our group detailing a human case of R. felis infection. In addition, we published a preliminary report of R. felis infection in individual C. felis from 2002 to 2007 (Tsai et al. 2008 (Tsai et al. , 2009 ). In our long-term studies, C. felis was the only ßea species collected from stray or domestic animals (speciÞcally dogs and cats) in the Taipei metropolitan area (Shyu et al. 1993; C.-G.H. and W.-J.W., unpublished data) . The current study revealed that R. felis infection in the cat ßea population may be more prevalent in urban areas than previously thought. Our previous study demonstrated the successful cultivation of R. felis in Vero cells and showed the infection rate of R. felis in ßeas within Taiwan (Tsai et al. 2009 ). However, the study lacked an adequate description of the seasonal prevalence of R. felis among ßeas in Taiwan. This current study has provided conclusive evidence that R. felis appeared in ßeas in Taipei City, Taiwan, around the year of 2007. Flea-borne rickettsiae may include Rickettsia typhi and R. felis. The identiÞcation strategies used in this study included primer pairs speciÞc for both the genus Rickettsia and the species R. felis. Blood-feeding ectoparasites collected from animal hosts can be used to monitor the ecology and epidemiology of pathogens. Rickettsiae are known to be transmitted vertically among ßeas, and the infection rate of R. felis in C. felis in Taiwan was estimated to be 21.4% (90 of 420). The R. felis infection rate in individual cat ßeas was similar to that reported in our previous studies: 17.5% (7 of 40), 20.0% (3 of 15), and 25.7% (9 of 35) in 1991 , respectively (Tsai et al. 2009 ). The prevalence of R. felis infection in wild-caught arthropods ranges from 0.8 to 100%, depending on the species and geographic location, but is typically Ͻ25% (Reif and Macaluso 2009). Whether R. felis infection exists in arthropod species other than ßeas remains to be investigated. Similarly, the role of vector competence in the cat ßea population has not yet been studied. Furthermore, although the R. felis infection rate in cat ßeas has been determined, little is known regarding the seroprevalence of R. felis in cat or dog hosts in Taiwan. Because ßea-borne rickettsiosis is a vectorborne and zoonotic infectious disease, epidemiological data from the vector, pathogen, host, and humans will aid in the prevention of disease outbreak. Further studies should focus on the seroprevalence of this bacterium in both animal and human hosts in Taiwan.
Rickettsia and Bartonella species are zoonotic pathogens, and most infections are transmitted from an animal reservoir to humans via arthropod ectoparasitic vectors, such as ticks, ßeas, or lice. Estimates of cat-associated Bartonella prevalence range from 20 to 30%, although some cat ßea populations may exhibit a higher prevalence rate (Lappin et al. 2006) . In Asia, it has been reported that B. henselae infection is very prevalent in animal hosts (domestic and/or stray cats and dogs), and such infection has been found in Indonesia, Japan, the Philippines, Taiwan, and Thailand (Chomel et al. 1999 , Marston et al. 1999 , Maruyama et al. 2000 , Chang et al. 2006 , Inoue et al. 2009 ). Previous studies of CSD have successfully isolated B. henselae and B. clarridgeiae from the blood of stray cats in Taiwan; the prevalence of Bartonella bacteremia in this population is 31.3% (Chang et al. 2006) . However, reports of CSD transmitted by cat ßeas or other arthropod vectors from populations of domestic or stray mammals are limited. The systematic surveillance of ßea populations in this study provides the Þrst molecular evidence of B. henselae, B. clarridgeiae, and B. koehlerae in cat ßeas from Taiwan with an infection rate of 6.3, 2.2, and 0.7%, respectively. The overall average infection rate was 9.0% (38 of 420). Unfortunately, blood samples from these animal hosts were not available for analysis. B. henselae represents two serotypes, Houston-1 and Marseille, which correspond to genotypes I and II based on 16S rRNA sequences (Drancourt et al. 1996) . The B. henselae identiÞed in these cat ßeas were subgrouped into the following strains: Fizz/CAL-1 (69.2%; n ϭ 18), Marseille (19.2%; n ϭ 5), and Houston-1 (11.5%; n ϭ 3), based on the pap31 gene sequences. Because the pap31 gene encodes a major protein associated with a phage isolated from B. henselae, the presence of the gene may correlate with pathogenicity. In France, a clinical study of 107 patients infected with B. henselae showed genomic variation in the pap31 gene; 58.9, 2.8, 0.9, and 37.4% of these patients had genotypes CAL-1, Houston-1, Marseille, and ZF-1, respectively (Zeaiter et al. 2002) . The identiÞcation of the Bartonella strains most prevalent in humans with CSD or animal hosts with bacteremia in Taiwan requires further study.
This study also provided the Þrst molecular evidence of B. koehlerae infection in three individual cat ßeas isolated from two cats found in the Beitou (BT) and Wenshan (WS) districts of Taipei (Fig. 1) . Although B. koehlerae infection of domestic cats has rarely been reported, one study has indicated its presence in rodent ßeas in Afghanistan (Avidor et al. 2004 , Marie et al. 2006 ). In France, B. henselae was the most common species isolated from cats, and the prevalence of B. clarridgeiae ranged from 16 to 30% (GurÞeld et al. 2001 ). However, a study of 309 cat ßeas from France analyzed by PCR and sequencing showed that the infection rates of B. henselae, B. clarridgeiae, and B. koehlerae were 11.1, 67.9, and 3.7%, respectively . Epidemiological data demonstrating the infection rate of B. clarridgeiae in animal hosts are low, possibly because of the fact that an undetectable level of infectious bacteria may be present in the blood of cats. Additionally, conditions for the laboratory culture of B. clarridgeiae must be improved before this pathogen can be studied in more detail.
Previous surveys of mammalian hosts have indicated that mixed infections of Bartonella are common in Europe and Asia (GurÞeld et al. 1997 , Chomel et al. 1999 . Coinfection with Bartonella spp. and Rickettsia spp. has also been found in cat ßeas from France . In this study, dual infection with R. felis and Bartonella spp. was observed in seven individual cat ßeas, whereas no mixed Bartonella spp. infections were observed based on DNA sequencing and PCR-restriction fragment length polymorphism analysis of pap31 gene amplicons (data not shown). Further studies will be required to determine whether R. felis and Bartonella spp. can simultaneously infect an animal host.
Epidemiological studies have implicated cats as the primary reservoir for B. henselae and B. clarridgeiae infection, as they can remain bacteremic for months to years (Lamps and Scott 2004 , Mogollon-Pasapera et al. 2009 , Saisongkorh et al. 2009 ). Fleas can escape from their usual host to infest other nearby mammals, including humans (Azad et al. 1997) . The role of dogs as reservoirs for Bartonella spp. has not been investigated thoroughly, and there is no information regarding Bartonella spp. infection in dogs with intense ectoparasite activity. This study conÞrmed that three individual female ßeas collected from three dogs were positive for Bartonella (Table 2 ). These ßeas may have originally come from other animals, such as cat hosts. Although many studies focus on felines, antibodies against B. henselae have been recently reported in 10.1% of healthy dogs and 27.2% of sick dogs in the southeastern United States (Solano-Gallego et al. 2004) . B. henselae infection in dogs and puppies has also been recorded in Japan (Tsukahara et al. 1998 ). These results provide important evidence for an overlooked pathway of CSD infection caused by dogs. In fact, a human case of CSD caused by dog scratch has been reported in Taiwan (Chen et al. 2007 ). The presence of Bartonella bacteremia in dogs and the potential for CSD caused by dog scratches remain unclear. Additional studies are required to determine the prevalence of CSD caused by dog scratches. Dogs manifest symptoms as well as clinical and pathologic Þndings of CSD similar to those observed in humans. Therefore, dogs may be a useful indicator for epidemiological surveillance and risk prevention.
In summary, this study highlights the role of C. felis in R. felis and Bartonella spp. transmission between natural reservoirs and other mammal hosts. The genetic variability of Bartonella spp. found in Taiwan also emphasizes the importance of sensitive clinical diagnoses. The evidence presented in this work on pathogenic bacteria in cat ßeas can be used for both public health purposes and vector control. To determine whether the diagnosis of fever of unknown origin is related to these pathogens, further studies should be conducted on the seroprevalence of these pathogens in cats, dogs, and humans. Additional investigation of the risks of rickettsioses and CSD for humans exposed to cat ßeas is also warranted.
